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© A television signal and ATM cell switching sys- 
tem for switching ATM cells of data other than 
television signals and for supplying one channel 
among a plurality of channels of television signals 
transmitted from a source to a subscriber to carry 
out one-way communication of the television signals 
from the source to the subscribers and two-way 
communication of the data other than the television 
signals between the network and the subscribers 
comprising, a television signal transmitting means (4) 
for transmitting television signals in the form of ATM 
cells, an ATM switching means (3) for switching 
ATM cell data other than the television signals, a 
television signal cell inserting circuit (1) for receiving 
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a plurality of channels of the television signals from 
the television signal transmitting means (4), and for 
receiving the ATM cell data other than the television 
signals after being switched by the ATM switching 
means (3), the television signal inserting circuit (1) 
comprising, a demultiplexing circuit (10) for demul- 
tiplexing the output of the ATM switching means (3) 
to provide a plurality of outputs corresponding to 
respective subscribers, and a plurality of multiplex- 
ing circuits (11) each for multiplexing the demul- 
tiplexed ATM cell received from one corresponding 
output of the demultiplexing circuit (10) and one 
channel of the ATM cells selected in accordance 
with a request from the corresponding subscriber. 
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BACKGROUND OF THE INVENTION 

(1) Field ot the Invention 

The present invention relates to a television 
signal and asynchronous transfer mode (ATM) cell 
switching system for accommodating television sig- 
nals sent from a cable television head end (CATV- 
HE) into an ATM switching network, so as to pro- 
vide a subscriber with both a television signal and 
ATM cell data other than the television signal. 

(2) Description of the Related Art 

It has been required to switch and connect 
television signals of a plurality of channels output 
from a CATV-HE to a plurality of subscribers con- 
nected to an ATM switching network, but there is 
no such technique in the prior art. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide 
a television signal and ATM cell switching system 
that can provide both a television signal and an 
ATM cell to a subscriber connected to an ATM 
switching network. 

To attain the above object, there is provided, 
according to the present invention, a television 
signal and ATM cell switching system for switching 
channels of television signals from a source and 
ATM cells of data other than said television signals 
from a network and for supplying one of the chan- 
nels of television signals and data other than the 
said television signals to each of subscribers, com- 
prising a television signal switching unit, operatively 
connected to the source, for switching the channels 
of television signals to provide a plurality of televi- 
sion signal outputs directing to the subscribers 
respectively, an ATM switching unit for switching 
the ATM cells of data other than the television 
signals to provide ATM cells directed to the sub- 
scribers respectively, and a multiplexing unit, oper- 
atively connected to the output of the television 
signal switching unit and the ATM switching unit, 
for multiplexing each output of the television signal 
switching unit and each output of the ATM switch- 
ing unit to provide a multiplexed television and data 
signal to one of the directed subscribers, whereby 
one-way communication of the television signals 
from the source to the subscribers and two-way 
communication o( the data other than the television 
signals between the network and the subscribers 
are carried out. 

In the above system, the television signal 
switching unit is a space-division type synchronous 
transfer mode switch for switching a plurality of 
channels of the television signals in accordance 



with requests from the subscribers. 

Alternatively, in the above system, the source 
has an ATM cell generating unit for generating 
ATM cells of the television signals. In this case, the 

5 television signal switching unit, the the ATM switch- 
ing unit, and the multiplexing unit consist of a 
single ATM switch. 

According to another aspect of the present 
invention, there is provided a television signal and 

io an ATM cell switching system in an exchange 
apparatus for performing data switching of ATM 
cells and for supplying one channel among televi- 
sion signals of a plurality of channels transmitted 
from a source to a subscriber, comprising a teievi- 

/s sion signal transmitting unit for transmitting televi- 
sion signals in the form of ATM cells, an ATM 
switching unit for switching ATM cell data other 
than the television signals, a television signal cell 
inserting circuit, operatively connected to the tetevi- 

20 sion signal transmitting unit and the ATM switching 
unit, for receiving a plurality of channels of televi- 
sion signals from the television signal transmitting 
unit, and for receiving ATM cell data other than the 
television signals after being switched by the ATM 

25 switching unit. The television signal inserting circuit 
comprises a demultiplexing circuit, operatively con- 
nected to the ATM switching unit, for demultiplex- 
ing the output of the ATM switching unit to provide 
a plurality of outputs corresponding to respective 

30 subscribers, and a plurality of multiplexing circuits, 
operatively connected to the outputs of the demul- 
tiplexing circuit respectively and connected to the 
television signal transmitting unit, each for mul- 
tiplexing the demultiplexed ATM cell received from 

35 one corresponding output of the demultiplexing cir- 
cuit and one channel of the ATM cells selected in 
accordance with a request from the corresponding 
subscriber, whereby one-way communication of the 
television signals from the source to the subscrib- 

40 ers and two-way communication of data other than 
the television signals between the network and the 
subscribers are carried out. 

The above system further comprises a des- 
ignated channel selecting unit, operatively connect- 

45 ed to the plurality of multiplexers, for providing a 
channel designating signal to each of the multiplex- 
ers in accordance with a request from the cor- 
responding subscriber, each of the multiplexers 
selecting one channel of the television signals in 

so accordance with the channel designating signal. 

In the above system, an ATM cell in each 
channel of the television signals is provided with a 
VCI area , and when one of the multiplexing cir- 
cuits detects an ATM cell representing the televi- 

55 sion signal of the channel requested by a sub- 
scriber, the multiplexing circuit writes a VCI, in- 
dicating that the destination of the ATM cell is the 
subscriber, into the VCI area. 
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In the above system also, each of the plurality 
of multiplexing circuits in the television signal in- 
serting circuit is driven by a tolken circulating 
through the plurality of multiplexing circuits to out- 
put an ATM cell to the corresponding subscriber. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above object and features of the present 
invention will be more easily understood when read 
from the following description of the preferred em- 
bodiments with reference to the drawings, wherein: 
Figure 1 is a diagram of a television signal and 
an ATM cell switching system according to a 
first embodiment of the present invention; 
Fig. 2 is a diagram of a television signal and an 
ATM cell switching system according to a sec- 
ond embodiment of the present invention; 
Fig. 3 is a diagram of a television signal and an 
ATM eel! switching system according to a third 
embodiment of the present invention; 
Fig. 4 is a diagram of a network system in which 
the present invention is implemented; 
Fig. 5 is a diagram showing the construction of 
a concentrator according to the third embodi- 
ment of the present invention; 
Fig. 6 is a diagram of a cell inserting circuit in 
the concentrator shown in Fig. 5; and 
Fig. 7 is a diagram showing the construction of 
the multiplexing circuit shown in Rg. 5. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENT 

Figure 1 is a construction diagram of a televi- 
sion signal and an ATM cell switching system 
according to a first embodiment of the present 
invention 

In Fig. 1, 60 is a cable television head end 
(CATV- HE) that is a source for transmitting a plu- 
rality of channels CHO, CH1, CH2, ... of television 
signals, 61 is a normal space-division type syn- 
chronous transfer mode switch (STM-SW) for 
switching the television signals in accordance with 
requests from the subscribers to provide a plurality 
of television signal outputs directing to said sub- 
scribers respectively; 62 is a multiplexer (MUX) for 
multiplexing ATM cells of data from a network of, 
for example, a public network of 64 KHz, other than 
the television signals to output multiplexed ATM 
cells of 150 MHz, for example; 63 is an asyn- 
chronous transfer mode switch (ATM-SW) for 
switching the ATM cells to output, for example, 1.2 
GHz of ATM cells, 64 is a demultiplexer (DMUX) 
for demultiplexing the 1.2 GHz ATM cells into ATM 
cells of 150 MHz corresponding to respective sub- 
scribers; 65 represents multiplexing circuits each 
for multiplexing the television signal and the ATM 



cell corresponding to one subscriber; 66 represents 
subscriber interface circuits (SINF), and 67 repre- 
sents network terminators (NT) each for supplying 
one of the channels of television signals and data 

5 other than the television signals to each of the 
subscribers. 

In the construction shown in Fig. 1, digital 
signals for usual data communication, personal 
computer communication, speech sound, and so 

io forth, are input, in the form of ATM cells, to the 
multiplexer 62 and are multiplexed, then switched 
and connected by the ATM-SW 63, demultiplexed 
by the demultiplexer to correspond to respective 
subscribers, and are input to the multiplexer 65. 

is On the other hand, cable television' signals 
(digital signals) are output from the CATV-HE 60 as 
respective channels (CHO, CHI, ...), and are input 
to the STM-SW 61. In response to requests from 
respective subscribers, the space division switch 

20 STM-SW 61 performs a switching and connection 
by software. Thus, desired channel signals are 
output to the output lines corresponding to respec- 
tive subscribers, and are input to the multiplexing 
circuits 65 provided to correspond to the respective 

25 subscriber circuits 66. 

Thus one-way communication of the television 
signals from the source to the subscribers and two- 
way communication of the data other than the 
television signals between the network and the 

30 subscribers are carried out. 

The system shown in Rg. 1, however, has the 
following disadvantage. 

The respective subscriber circuits 66 are con- 
nected through subscriber lines to the network ter- 

35 minators 67. To each network terminator 67, a 
plurality of terminal adapters (not shown in Rg. 1 
but are shown in Fig. 4) are connected in parallel 
formation. Corresponding to the terminal adapters, 
a TV unit, a personal computer, a data terminal, 

40 and so forth are respectively connected so that 
communication is possible among a plurality of 
units. Note that, between the subscriber circuit 66 
and the network terminator 67, a transmission is 
performed in accordance with, for example, STS-n 

45 (Synchronous Transfer Signal Level n). When it is 
at level 3 (STS-3) where n = 3, a transmission is 
performed by 155.52 Mbps (megabits per second). 

When the STS-3 is employed, the ATM cells at 
each output of the demultiplexer 64 forms an ap- 

so proximately 150 MHz band that can be divided by 
VCIs (Virtual Call Identifications) in the respective 
ATM cells. However, the television signals passed 
through the STM-SW 61 are not the ATM cells but 
has a broader band than each ATM cell. When one 

55 channel of the television signal is 1 50 MHz, and the 
communication line between the subscriber circuit 
66 and a terminal of the subscriber allows only 155 
MHz, the down line is occupied by only one chan- 
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nel of the television signal so that communication 
of signals other than the television signal cannot 
occur because the ATM cells are temporary stored 
in a buffer (not shown) but the television signal is a 
continuous signal so that it is not buffered but 
selected to be output from the multiplexers 65 with 
a priority even while the ATM cells have to wait to 
pass the multiplexer. Since the television signal is 
transmitted by one-way communication, the up-line 
becomes empty. 

Even when communication from the multiplex- 
ing circuit 65 through the subscriber circuit 66 to 
the subscriber is made possible by, for example 
600 MH2 (STS-12) in stead of the above example 
of STS-3, and if 3/4 band (450 MHz) is always 
reserved for the television signal, then only 1/4 
band (150 MHz) can be used for signals other than 
the television signals. Assume that one channel of 
the television signal uses 150 MHz. Then, in the 
above example, one subscriber always receives 
three channels of television signals simultaneously. 
Therefore, there is a problem in that, for commu- 
nication other than the television signal transmis- 
sion, only 1/4 band (150 MHz) can be used. There 
may be a case in which 150 MHz is insufficient for 
communication other than the television signal 
transmission. Further, in this case, since the down 
direction line uses the broad 3/4 band of one-way 
communication of the television signals, the up 
direction line cannot use such a broad band. 
Therefore, there is a using rate imbalance problem 
between the down line and the up line. Further, 
there is bad efficiency if units for the broad band 
are provided, because the units for the broad band 
cannot be used in communication through the up- 
line. More over, the band necessary for a video 
image of a television is generally 70 to 80 MHz, 
and even for a HD (High Density) TV, 110 to 120 
MHz so that the whole band of 150 MHz for one 
channel cannot be used. 

Figure 2 is a block diagram of a television 
signal and ATM cell switching system according to 
a second embodiment of the present invention, 
which is considered to remove the above disadvan- 
tage in the system shown in Fig. 1 . In the construc- 
tion in Rg. 2. 68 is a concentrator (represented by 
RE: an abbreviation of a remote electronics) for 
concentrating a plurality of subscriber lines at a 
location far from a network such as a LAN, 680 and 
681 are fiber interfaces (FINF) for taking interfaces 
with the CATV-HE 60 and a network connected 
through optical fibers respectively, 682 represents 
multiplexing circuits, 683 is an ATM-SW, 684 is a 
demultiplexing circuit, and the SINFs 66 are the 
same subscriber circuits as those shown in Fig. 1 . 

In this construction, a television signal output 
from the CATV-HE 60 is converted by an ATM cell 
generator 601 into the format of an ATM cell that is 



input to the FINF 680. The signals other than the 
television signals are input to the FINF 681. Both 
the television signals and the usual data in the form 
of ATM cells are multiplexed by the multiplexing 

5 circuits 682 respectively and are switched by the 
ATM-SW 683. The demultiplexer 684 separates the 
ATM cells into signals corresponding to the respec- 
tive subscribers and the separated signals are out- 
put to the subscriber circuits 66. 

io Thus, one way-communication of the television 
signal and two-way communication of data other 
than the television signals may be possible. 

The system shown in Fig. 2, however, also has 
the following disadvantage. 

75 Namely, in the ATM-SW 683, one ATM cell 
generally has only a single destination as a sub- 
scriber. Therefore, one channel of the television 
signal can be delivered to only a single subscriber 
so that a broad casting function, in which the signal 

20 in the same channel is transmitted to a plurality of 
subscribers, cannot be realized. Even when a 
broad casting is made possible in the system 
shown in Fig. 2 so that an ATM cell received from 
the CATV-HE 60 is always delivered to all sub- 

25 scrtbers, the using rate of the ATM-SW 683 is 
increased so that the communication band for other 
communication (data communication, television 
telephone and so forth) between subscribers be- 
comes very narrow, resulting in bad efficiency. 

30 In more detail, in the system shown in Fig. 2, 

when an ATM cell provided with a VCI for each 
channel of the respective television channel is sent, 
the concentrator RE cannot perform a broad cast- 
ing function, because in the exchanging operation, 

35 one cell is transferred to only a single target loca- 
tion (destination). If an exchange operation is made 
so that a broad casting cell is delivered to all 
subscribers, there is a problem in that memories 
provided at the respective cross points of the ATM- 

40 SW are always used, for example, n x 80 MHz (n 
is the number of the broad casting channels) so 
that the band to be used for other purposes (data 
communication, television telephone, personal 
computer communication and so forth) becomes 

45 narrow. 

Since the television signal requires an extreme- 
ly broad transmission band, efficient exchange and 
connection cannot be performed by the system 
shown in Fig. 1 or Fig. 2. Therefore, an improve- 
so ment thereof has been desired. 

Fig. 3 is a diagram of a television signal and 
ATM cell switching system according to a third 
embodiment of the present invention. 

In Frg. 3, 1 is a cell inserting unit for inserting a 

55 television signal cell of a designated channel into 
data signal cells output from an ATM switch other 
than the television signals; 10 is a demultiplexing 
circuit; 1 1 represents multiplexing circuits provided 
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to correspond to respective subscribers; 2 is a 
designated channel selecting unit; 3 is the ATM 
switch ( ATM-SW), and 4 is a television signal 
transmitting unit for transmitting multichannel televi- 
sion signals that are made to be ATM cells by an 
ATM cell generator 41 . 

As can be seen from Fig. 3, in the third em- 
bodiment of the present invention, the television 
signals that are made to be the ATM cells by the 
ATM cell generator 41 are inserted, without passing 
through the ATM switch 3, in a portion of a sub- 
scriber interface. 

In an operation of the system shown in Fig. 3, 
ATM cells of data signals other than the television 
signals are output from the ATM switch 3 and are 
input to the cell inserting unit 1. In each ATM cell, 
as is well known, a VP I (Virtual Path Identification 
number) and a VCI (Virtual Channel Identification 
number) are included in the header, i.e.* the head- 
ing five octets of the ATM cell. The VCI indicates a 
particular subscriber as a destination of the ATM 
cell. The demultiplexing circuit 10 separates the 
ATM cells to be directed to destination subscribers 
in accordance with the VCts. The separated ATM 
cells are input to the multiplexers 11 corresponding 
to the respective subscribers. Note that, in Fig. 3, 
for the sake of simplicity, only two multiplexers 11 
are shown, however, the number of multiplexers is 
the same as the number of subscribers. 

On the other hand, from the television signal 
transmitting unit 4, multi-channel television signals 
are output as multiplexed ATM cells and are input 
to the respective multiplexing circuits 1 1 in the cell 
inserting unit 1. The ATM cells from the demul- 
tiplexing circuit 10 and one channel of the televi- 
sion signals selected from the multi-channel televi- 
sion signals output from the television signal trans- 
mitting unit 4 are selected and are multiplexed to 
be transmitted to the subscriber sides. 

The channel to be selected from the multi- 
channel television signals is designated by the 
designated channel selecting unit 2. When the des- 
ignated channel selecting unit 2 receives, through a 
D channel that is used in an integrated services 
digital network (ISDN) as a channel for passing 
control signals between a subscriber and the 
switch, the number of the channel that is desired 
by a subscriber, the unit 2 outputs an instruction to 
select the said channel to one or more of the 
multiplexing circuits 1 1 . 

In response to the instruction, each of the 
multiplexing circuits 11 detects the ATM cell of the 
television signal of the requested channel among 
the television signals of a plurality of channels, 
converts the destination (VCI) in the cell into a VCI 
of the subscriber connected to the multiplexing 
circuit 11, and transmits the cell to the subscriber 
side. 



Thus, the respective subscribers can receive, 
from the multiplexing circuits 11, ATM cells of data 
signals other than the television signals and ATM 
cells of the television signal of the requesting chan- 
5 nel. 

Figure 4 is a system construction diagram of a 
network in which the present invention is imple- 
mented; Fig. 5 is a diagram of the construction of 
an embodiment of a concentrator; Fig. 6 is a dia- 

jo gram of the construction of a cell inserting unit; and 
Fig. 7 is a diagram of the construction of a mul- 
tiplexing circuit. 

In Fig. 4, 20 is a network, such as a local area 
network (LAN), formed to be a loop by an optical 

is cable for television broad casting (for one-way 
communication in the down side) and two optical 
cables for various data other than the television 
signals (for two-way communication); 21 represents 
optical fiber loop multiplexers (represented by 

20 FLM) for connecting various units to the network 
20; 22 is a control office (CO); 23 is a CATV-HE for 
television broad casting controlled by the control 
office 22; 24 represents concentrators (represented 
by RE) for concentrating plural subscriber lines and 

25 for performing switching and connection; 25 repre- 
sents network terminators (NT) of the respective 
subscriber lines, 26 represent terminal adapters 
(represented by TA) for taking interfaces between a 
plurality of terminals to be connected to the re- 

30 spective subscriber lines and the NTs. 

With respect to usual data signals between 
plural subscribers other than the television signals, 
paths are set from a concentrator 24 through a 
FLM 21, the network 20, another FLM 21, a con- 

35 centrator 24, a network termination (NT) 25, and 
terminal adapters (TA) 26, to various terminals 
(personal computers, facsimile machines, tele- 
phone sets, etc., which are not shown in the fig- 
ure), so that communication by using ATM cells is 

40 performed therebetween. 

The television signals of plural channels from 
the CATV-HE 23 for television broad casting are 
made to be ATM cells in the CATV-HE 23 or are 
made to be ATM cells at some stage along the 

45 way (for example, at the RE 24). Then, the ATM 
cells are transmitted through an optical cable for 
the television signals in the network (NW) 20 to 
FLMs 21 to which the concentrators 24 are con- 
nected. In the FLMs 21, the ATM ' cells are 

so branched and are input to the concentrators (RE) 
24 from which the ATM cells reach the network 
terminators (NT) 25 corresponding to the respec- 
tive subscribers. From the network terminators ( 
NT) 25, the ATM cells are supplied to one of the 

55 TV terminals (not shown) in the respective terminal 
adapters (TA) 26 for the subscribers. 

Figure 5 shows an example of the construction 
of the concentrator (RE) 24 shown in Fig. 4. 
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In Fig. 5, the reference numerals 20 to 23 are 
the network, the FLM, and the CATV-HE, respec- 
tively, as shown in Fig. 4, and 30 represents a 
concentrator (corresponding to 24 in Fig. 4). In the 
concentrator 30, 31 represents an optical fiber in- 
terface (represented by FINF) for handling ATM 
cells of usual data other than the television signals 
for broad casting; 32 is an optical fiber interface 
(also represented by FINF) for handling the ATM 
cells of television signals for broad casting; 33 is a 
multiplexing circuit (MUX); 34 is an ATM switch ( 
ATM-SW); 35 is a television signal cell (TV cell) 
inserting circuit; 36 and 37 are subscriber circuits 
(SINF) provided to correspond to respective sub- 
scribers; and 38 is a call processor (CPR). 

In operation of the concentrator 24, when the 
television signals from the CATV-HE 23 are input 
through the FLM 21 to the FINF 32, the FINF 32 
directly passes them to the TV cell inserting circuit 
35 when the television signals have been made to 
be ATM cells. When the television signals from the 
FLM 21 are not made to be ATM cells, the FINF 32 
makes them into ATM cells and then supplies them 
to the TV cell inserting circuit 35. 

ATM cells of usual data signals other than the 
television signals pass through the FLM 21 and 
FINF 31 to the multiplexing circuit (MUX) 33 ,in 
which a plurality of inputs (only one is shown in the 
figure for the sake of simplicity) are multiplexed, 
and then switching is effected in the ATM-SW 34. 
The output thereof is input to the demultiplexing 
circuit (DMX) 350 in the TV cell inserting circuit 35. 

The TV cell inserting circuit 35 consists of the 
demultiplexing circuit (DMX) 350 and multiplexing 
circuits (MUX) 351 and 352 for multiplexing the 
ATM cells from the demultiplexing circuit 350 and 
the ATM cells of a channel designated from the 
television signals. 

When the CPR 38 receives channel information 
of a television signal required by a subscriber 
through a control channel (called a D channel) that 
is formed between the subscriber terminal and the 
CPR 38 through the subscriber circuit (SINF) 36 or 
37 connected to each subscriber, the CPR 38 
generates an instruction, which is given to the 
multiplexing circuit 351 or 352 in the TV cell insert- 
ing circuit 35. Note that the CPR 38 detects the 
state of the transfer operations in the FINFs 31 and 
32 to grasp the transfer condition of the ATM cells. 

Figure 6 shows an example of the construction 
of the TV cell inserting circuit. Note, however, that 
Fig. 6 shows the construction for only the SINF 36 
in the TV cell inserting circuit 35 for one sub- 
scriber. 

In Fig. 6, 350 is a part of the demultiplexing 
circuit (DMX) for one subscriber. The demultiplex- 
ing circuit 350 is represented by the same symbol 
350 in Fig. 5. Reference numeral 351 represents 



the multiplexing circuit (MUX) 351 in Fig. 5, and 
SINF 36 and CPR 38 are the same units as those 
shown in Fig. 5. A line a conducts ATM cells of 
usual data transferred fronTthe ATM-SW 34 in Fig. 

5 5. A line b conducts ATM cells of television sig- 
nals transferred from the FINF 32. A tine _c con- 
nects the DMX 350 and the MUX 351 to form a 
ring so as to conduct a tolken therethrough. And a 
line _d is connected to the SINF 36 that is pro- 

w vided to correspond to a subscriber. 

In operation of the device shown in Fig. 6, 
when an ATM cell of usual data from the line ajs 
input to the DMX 350, a VCI included in the header 
of the ATM cell and the data in a setting unit 3502, 

;5 in which a VCI is allocated to the subscriber, are 
compared by a coincidence circuit 3501. When 
they coincide, the coincidence circuit 3501 stores 
the ATM cell into a memory (not shown), from 
which the ATM cell is output to the line _d. The 

20 output of the ATM cell to the line d is controlled by 
the tolken passing through the line c_ that forms a 
loop. The control by the tolken is later described 
with reference to Fig. 1. Thus, the ATM cell of 
usual data other than the television signals and 

25 having a destination to the destination subscriber is 
separated from the other ATM cells by the demul- 
tiplexer 350 and is output therefrom. 

Note that, in the coincidence circuit 3501, in 
stead of comparing the VCIs, when a well known 

30 method is employed in which tag data correspond- 
ing to the destination is added to the ATM cell, it is 
also possible that tag data indicating the destina- 
tion of the subscriber may be set in the setting unit 
3502, and a coincidence with the tag data of the 

35 input ATM cell may be detected. 

To the multiplexing circuit 351, an ATM cell of 
a television signal is input through the line b. In 
the header of the ATM cell of the television signal, 
data indicating a channel is set as a VCI when the 

40 television signal is made to be the ATM cell in the 
CATV-HE 23 or the FINF 32. For example, CH1 
(channel 1) is expressed by VCI = 1. CH2 is 
expressed by VCI = 2, .. and CHn is expressed 
by VCI = n. 

45 On the other hand, as described with reference 
to Fig. 5, when the CPR 38 receives channel in- 
formation (required channel number) of the televi- 
sion signal that is requested by a subscriber 
through the control channel (D channel), the CPR 

so 38 sets the VCI of the channel information in a 
setting unit 3512 in the MUX 351. For example, 
when it is CH1, "I" is set. A coincidence circuit 
3511 in the MUX 351 compares the VCI in the 
header of the ATM cell of the television signal and 

55 the value in the setting unit 3512. When they 
coincide, the ATM cell of the television signal is 
stored in a memory (not shown) and when the 
MUX 351 receives the tolken through the line c, 
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the ATM cell of the television signal is read from 
the memory to be output and is multiplexed with 
the ATM cell from the demultiplexer 350. The mul- 
tiplexed ATM cells are output to the line d. 

Figure 7 shows an example of the construction 
of the multiplexing circuit (MUX) 351 in Fig. 6. 

In Fig. 7, 3511 and 3512 are the coincidence 
circuit and the setting circuit respectively, which 
are the same as those shown in Fig. 6, and 3513 is 
a VCI converting circuit; 3514 is a FIFO (First In 
First Out) register, and 3515 is a read control 
circuit. 

In an operation of the circuit shown in Fig. 7, in 
the setting unit 3512, the channel number request- 
ed by a subscriber designated by the CPR 38 in 
Fig. 5 and the VCI data of the subscriber (VCI 
allocated for communication with the destination 
subscriber) are set. When a television signal (about 
1.2 GHz) is input through the line bjo the MUX 
351, the VCI in the header of the ATM cell and the 
channel number set in the setting unit 3512 are 
compared in the comparing circuit 3511. When 
they coincide, a signal (expressed by GATE) for 
opening a gate is supplied to the FIFO register 
3514, whereby a data signal (expressed by DATA) 
of the ATM cell is input to the FIFO register 3514. 

Also, by the coincidence output from the co- 
incidence circuit 3511, the VCI converting circuit 
3513 is driven. The VCI converting circuit 3513 
converts or rewrites the VCI representing a channel 
number stored in the FIFO register 3514 into the 
VCI data of the destination subscriber set in the 
setting unit 3512. 

The contents in the FIFO register 3514 are 
read from the read control circuit 3513 in a first-in 
first out fashion. The. read operation is carried out 
when the tolken that is circulating through the line 
c shown in Fig. 6 reaches the MUX 351, and the 
read ATM cell is output to the line d to be mul- 
tiplexed with the ATM cell from the DMX 350 
shown in Fig. 6. The multiplexed signal is supplied 
to the SINF (subscriber interface) 36. Although the 
detailed construction of the DMX 350 (Rg. 6) is not 
shown, similar to Fig. 7, an ATM cell of usual data 
other than the television signal is temporarily 
stored in a FIFO, and when the tolken reaches the 
DMX 350, the ATM cell is read out to the line_d. 

From the foregoing description, it will be appar- 
ent that, according to the present invention, CATV 
television signals can be multiplexed with ATM 
celts in a public network such as an ISDN or ATM 
network. Further, a band can be efficiently used 
compared with the case when a television signal is 
switched in accordance with STM (synchronous 
transfer mode). For example, when a STM 
(synchronous transfer mode) is used, and if a 
transmission line of 150 MHz is used, the whole 
band of 150 MHz is used even for a 80 MHz band 



data. In contrast, when the 80 MHz data is made to 
be ATM cells, only the 80 MHz band is used. 
Therefore, a 70 MHz band can be saved (150MHz- 
80MHz) . 

5 Also, by inserting the television signal without 

passing through an ATM switch and before the 
subscriber circuit (SINF), the band in the ATM 
switch can be efficiently used, so that usual data 
communication other than the television signal ob- 

w tains a margin in the frequency band. For example, 
if n channels of the television signals are not used 
in the ATM switch, about 80 MHz x n (channels) 
can be efficiently used. 

15 Claims 

1. A television signal and ATM cell switching sys- 
tem for switching channels of television signals 
from a source and ATM cells of data other 

20 than said television signals from a network and 

for supplying one of said channels of television 
signals and data other than said television sig- 
nals to each of subscribers, comprising: 

a television signal switching means (61), 

25 operatively connected to said source, for 
switching said channels of television signals to 
provide a plurality of television signal outputs 
directed to said subscribers respectively; 

an ATM switching means (62, 63, and 64) 

30 for switching said ATM cells of data other than 
said television signals to provide ATM cells 
directed to said subscribers respectively; and 

multiplexing means (65), operatively con- 
nected to the output of said television signal 

35 switching means (61) and said ATM switching 

means (62, 63, and 64), for multiplexing each 
output of said television signal switching 
means (61) and each output of said ATM 
switching means (62, 63, and 64) to provide a 

40 multiplexed television and data signal to the 

directed subscriber; 

whereby one-way communication of said 
television signals from said source to said sub- 
scribers and two-way communication of said 

45 data other than said television signals between 
said network and said subscribers are carried 
out. 

2. A television signal and ATM cell switching sys- 
50 tern as set forth in claim 1, wherein said televi- 
sion signal switching means (61) is a space- 
division type synchronous transfer mode 
switch (61) for switching a plurality of channels 
of the television signals in accordance with 

55 requests from the subscribers. 

3. A television signal and ATM cell switching sys- 
tem as set forth in claim 1, wherein said 
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source (60) has ATM cell generating means 
(601) for generating ATM cells of said televi- 
sion signals; 

said television signal switching means 
(61), said ATM switching means (62, 63, and 5 
64), and said multiplexing means (65) consist- 
ing of a single ATM switch (68). 

A television signal and ATM cell switching sys- 
tem in an exchange apparatus for performing w 
data switching of ATM cells and for supplying 
one channel among television signals of a plu- 
rality of channels transmitted from a source to 
a subscriber, comprising: 

a television signal transmitting means (4) 15 
for transmitting television signals in the form of 
ATM cells; 

an ATM switching means (3) for switching 
ATM cell data other than said television sig- 
nals; 20 

a television signal cell inserting circuit (1), 
operatively connected to said television signal 
transmitting means (4) and said ATM switching 
means (3), for receiving a plurality of channels 
of the television signals from said television 25 
signal transmitting means (4), and for receiving 
the ATM cell data other than said television 
signals after being switched by said ATM 
switching means (3); 

said television signal inserting circuit (1) 30 
comprising: 

a demultiplexing circuit (10). operatively 
connected to said ATM switching means (3), . 
for demultiplexing the output of said ATM 
switching means (3) to provide a plurality of 35 
outputs corresponding to respective subscrib- 
ers; and 

a plurality of multiplexing circuits (11), op- 
eratively connected to the outputs of said de- 
multiplexing circuit (10) respectively and con- 40 
nected to said television signal transmitting 
means (4), each for multiplexing the demul- 
tiplexed ATM cell received from one corre- 
sponding output of said demultiplexing circuit 
(10) and one channel of the ATM cells se- 45 
lected in accordance with a request from the 
corresponding subscriber; 

whereby one-way communication of said 
television signals from said source to said sub- 
scribers and two-way communication of said so 
data other than said television signals between 
said network and said subscribers are carried 
out. 

A television signal and ATM cell switching sys- 55 
tern as claimed in claim 4, further comprising 
designated channel selecting means (2), oper- 
atively connected to said plurality of multiplex- 



ers (11), for providing a channel designating 
signal to each of said multiplexers (11) in ac- 
cordance with a request from the correspond- 
ing subscriber, each of said multiplexers (11) 
selecting one channel of the television signals 
in accordance with said channel designating 
signal. 

6. A television signal and ATM cell switching sys- 
tem as claimed in claim 4, wherein an ATM 
cell in each channel of the television signals is 
provided with a VCI area , and when one of 
said multiplexing circuits detects an ATM cell 
representing the television signal of the chan- 
nel requested by a subscriber, said multiplex- 
ing circuit writes a VCI, indicating that the 
destination of said ATM cell is said subscriber, 
into said VCI area. 

7. A television signal and ATM cell switching sys- 
tem as claimed in claim 4, wherein each of 
said plurality of multiplexing circuits (11) in 
said television signal inserting circuit is driven 
by a tolken circulating through said plurality of 
multiplexing circuits (11) to output an ATM cell 
to the corresponding subscriber. 
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